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ABSTRACT
Background and Purpose: Prelicensure nursing students lack the situational awareness to promote timely intervention with a pa-
tient in septic shock. This study evaluated a multifaceted educational project that determined the impact on nursing students'
knowledge retention and time to task (TTT).
Methods: A quasi-experimental, repeated-measures design was used to evaluate students' knowledge retention and TTT.
Eighty-four prelicensure nursing students participated in groups of 4 students to participate in a high-fidelity simulation.
Results: Results show knowledge retention was significant between the pretest scores and 2 repeated assessment scores. The
repeated-measures analysis of variance time effect P value was .02. The overall TTT group response suggested most (64/84,
76%) students responded within 5 minutes of patient deterioration.
Conclusions: Amultifaceted approach was effective to influence knowledge of septic shock over time and demonstrate students'
ability to intervene with a septic shock patient in a timely manner.
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T heUnited States has an annual estimate of 1.7million
adult sepsis cases each year, resulting in nearly
270 000 deaths.1 Sepsis remains a significant pub-

lic health challenge.2 This medical emergency requires
prompt recognition and response by clinicians to prevent
patient deterioration3,4 and death.5

Studiesaddressnursingstudents'knowledgeandskillof
timely recognition and intervention in real timewith deteri-
orating patients experiencing life-threatening cardiac, re-
spiratory, and/or shock emergencies.6-8 There is a gap in
determining students' response times after initial signs of
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patient deterioration and retention of knowledge in septic
shock. Students' response times and knowledge retention
have implications for transferring to actual patient care
experiences.

Recognizing significant cues that may signal detrimen-
tal patient events and taking immediate action to prevent
suchevents are critical skills fornurses.Theability to recog-
nize deteriorating patients and intervene appropriately is a
sign of strong clinical reasoning (CR).9,10 Studies identified
many factors influencing nurses' assessment of patient
acuity and response to acute deterioration.11-14 Situational
awareness (SA) is a concept that summarizes these integral
factors. Three key concepts describe SA: perception of the
situation, understanding themeaning of the perception, and
rapidly predicting the outcome of the situation.15 Strength-
ening SA involves educational opportunities that incorpo-
rate these 3 concepts.

Regarding SA of septic shock, nurses must be able to
perceive the clinical indicators andpatient cues that suggest
septicemiabefore septic shockoccurs.Multiple studies sug-
gest newly licensed RNs are adequately prepared with the
theoretical knowledgeyet lack the skill tomanage rapidpa-
tientdeterioration.6,7,16High-fidelity simulation inprelicensure
nursing programs provides a simulated learning environment
that is an effective strategy to safely practice high-risk
events such as a patient in septic shock.17
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High-fidelity simulationoffers students theopportunity
to experience the care of a critical patient in a controlled en-
vironment. Carefully constructed scenarios offer opportu-
nities for rehearsal of CR. Clinical reasoning comes through
the perception of the event, understanding by way of the sce-
nario and associated debrief, and an opportunity to predict
how the simulated patient will respond to treatment given.
Evidence suggests students' ability to identify physiological
causes for patient deterioration increased using simula-
tion.6,18,19 However, Cooper et al6 found the students' skill
performance worsened as the patient's condition worsened.
Multiple researchers report a nonsignificant correlation
between students' knowledge and ability to improve their
scenario performance.6,8,17 Repetitive practice improves
performance.7,8,18,20,21 Therefore, educational activities
that incorporate opportunities to increase perception and
understanding, and predict how a patient in septic shock
will respond to improve SA are worth pursuing.

The term time to task (TTT)wasdevelopedbyShinnick
andWoo22toperformspecificnursingcareactivitieswithin
aspecifiedperiod.Whereas therearenostandardguidelines
for interveningwithpatients insepticshock, thereareguide-
lines for other urgent conditions such as stroke and cardiac
arrest.23,24 These authors used a known group (expert vs
novice)comparativedesigntocompareTTT.22,25Anobjec-
tive measure of completing nursing care activities within
5minuteswas comparedwith 2 subjectivemeasures of stu-
dents' performance. The results indicated that TTT had
good sensitivity and specificity in differentiating between
groups. Time to task also offers promise for objective clini-
cal nursing evaluation and feedback.22,25

There are no specific time limits established for nurses'
recognitionofpatientdeteriorationandappropriatelyesca-
lating patient care in septic patients.However, for nurses to
follow the sepsis bundleguidelines,3 a rapidassessmentand
perception of the clinical emergency needs to occurwithin
a fewminutes of assuming care. Rapid identification is es-
sential because getting help and implementing appropri-
ate interventions require more time. Adhering to time
guidelines during training could prove useful for nursing
students to rehearse time-based interventions with septic
shock patients.

This article reports the findings of a study examining
prelicensure nursing students' SA in a simulated clinical
setting related to TTT. The research questionswere as fol-
lows: (1) “Towhat extent is knowledge gained and main-
tained in managing a septic shock patient?” and (2) “Is
there a relationship between knowledge of septic shock
and TTT?”

Theory
The learningexperience for this studyused theCRmodel.10

The model acknowledges the unique differences between
novice and expert nurses' responses to deteriorating patients.
Its premise is that effective CR requires nurses to collect an
accurate assessment and respondwith the right action (SA)
appropriate for the right patient at the right time (TTT).10
Nurse Educator • Vol. 46 • No. 2.
Methods
Research Design
The study used a quasi-experimental, repeated-measures
design. Eighty-four senior baccalaureate nursing students
participated as a component of a complex health care
course andwere randomly assigned to 21 groups of 4 stu-
dents. Students engaged in a learning strategy to perceive,
recognize, and predict the clinical emergency of a patient
in septic shock. The event served as a formative opportu-
nity to improve timely care to deteriorating patients with-
out the threat of a high-stakes assessment or a graded
performance. The university institutional review board ap-
proved the study.

Knowledge of septic shock was assessed using a set of
multiple-choice questions about sepsis. Participants com-
pleteda knowledge assessment before the educational event,
after the educational event, and 3months later. Participants
were video recorded in the simulation suite, and the re-
searchers used the recordings to determine TTT.
Instruments
The 2 instruments used were the Septic Shock Question-
naire (SSQ) to measure knowledge and the Student Action
Observation Instrument (SAOI) to document TTT. Class
enrollment statistics provided the demographic data of the
participants. The SSQwas a 10-item, researcher-designed,
multiple-choice format instrument to measure knowledge
related to nursingmanagement of a patient in septic shock.
The tool content focused on key concepts identified in a re-
view of the literature regarding sepsis and the implementa-
tion of evidence-based treatment protocols.3,26 The SSQ
was administered online, with scores ranging from 0 to
10. Four expert nurse educators determined the SSQ con-
tent validity average of 0.94. Expert raters had 5 or more
years of acute carenursing experienceand10ormoreyears
of teaching advanced nursing at the baccalaureate level or
higher. Cronbach's α of .22 was calculated for all items
across all assessed time points. The instrument was used as
a summative evaluation to quantify knowledge over time.

The research teamcreated the SAOI andused it to doc-
ument students' TTT. The instrument is a graphic form
depicting the timeline of the scenario. Guided by the litera-
ture,22,25 investigators established 5 minutes as the TTT
for this study. Researchers reviewed the simulation videos
and recorded the time on the SAOI from the predetermined
momentofdeterioration (3minutes into the scenario) to the
student's notification of the rapid response team or physi-
cian. Once the deterioration began, student expectations
included assessing the patient, identifying physiological
manifestations of shock in the patient, and notifying the
rapid response team or the physician within the designated
5 minutes. Groups that did not assess and notify the rapid
response teamorphysicianby the 5-minutemark (8minutes
into the scenario) received a score of 0. Teams that assessed
and notified the rapid response team or physician by the
5-minute mark received a score of 1.
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Table. RM-ANOVA Table Comparing Knowledge Score
Across Time and Semester

Effect F Statistic P

Semester effect 0.15 .70

Time point effect 4.49 .02

Simulation order
effect

0.62 .44
Procedure
TheSSQwasadministeredonlinebefore theclassroomcon-
tent or the laboratory and simulation experience (SSQ1),
immediately after completionof all components of the edu-
cational strategy (SSQ2), and at 3 months (SSQ3). All stu-
dents (including those not participating in the research
study) completed the SSQ1 and SSQ2 as part of the course
procedure. Only participating students completed the
knowledge assessment (SSQ3) 3 months later, to assess
knowledge retention. Time to taskwas determined by eval-
uating participants' video recordings and documenting
TTT on the SAOI.

Because of course enrollment, the class consisted of 2
groups: half went to the laboratory and simulation experi-
ence in week 1, whereas the other half attended the class-
room presentation. The following week, the students'
rotations were reversed. The teaching strategies included a
2-hour lecture with PowerPoint during the class session.
The presentation included content on infections and sepsis,
including early signs/symptoms of sepsis, evidence-based
recommendations for treatment, and assessment strategies
using sepsis protocol guidelines.

During the laboratory experience, students rotated
through 2 stations about various aspects of septic shock.
The stations were (1) a case study with clinical decision
questions related to sepsis and (2) use of a standardized
screening tool.3 During the case study station, the students
worked in groups of 4 to answer clinical decision questions
related to sepsis and septic shock. Faculty guided the stu-
dents to ensure completion of the objectives. The assess-
ment station involved interaction with a fixed-scenario,
high-fidelity manikin to improve assessment and percep-
tion of sepsis deterioration.

The simulation scenario was designed by a certified
simulationeducatorandincorporatedsimulationbestprac-
tices.27 The scenariowas20minutes in length and depicted
a 72-year-old male patient with a urinary tract infection.
Threeminutes into the scenario, the patient developed clin-
ical manifestations consistent with septic shock. Vital signs
were available via a dynamic monitor. No audible alarm
alerted the students to changes inphysiological parameters.
Because of the scenario's planned deterioration, the patient's
chart did not include provider orders for appropriate treat-
ment of septic shock. The participants were expected to no-
tify the physician to obtain orders.

A simulation algorithm established the simulation
scenario's timeline andoutcomes for specific pathways, en-
suring replication of the simulation.28 The timeline within
the algorithm allowed researchers to measure TTT. The
clinical manifestations of septic shock occurred 3 minutes
into the scenario. Participants' expectations included assessing,
identifying septic shock, and alerting either the physician
or rapid response team within 5 minutes after deteriora-
tion. Scripts for manikin and physician verbal responses
and prebriefing/debriefing guidelines for facilitators mini-
mized faculty researcher improvisation and provided con-
sistency between scenarios. A certified health care simulator
84 Nurse Educator • Vol. 46 • No. 2.
educator trained the facilitator of each simulation in
debriefing techniques.27
Data Analysis
Arepeated-measuresanalysisofvariance(RM-ANOVA)in
SAS/STAT 14.1 (SAS Institute Inc, Cary, North Carolina)
sought to answer the first research question related to
knowledge gained and maintained. The SAS procedure
used for analysis used a maximum likelihood approach
instead of the ordinary least squares for estimation. The
researchers used a correlational analysis in R version
4.0.2 (Vienna, Austria) to investigate the second research
question concerning the relationship between the first
posttest knowledge scores and TTT. A P value of less than
.05 significance level was considered statistically significant.
Results
One hundred twenty-four students were invited to partici-
pate. Eighty-four students participated in the study, spring
cohort (n = 55) and fall cohort (n = 29). Ages ranged from
26 to 53 years (mean [SD], 23 [7.4] years), with 89%
(n = 75/84) female and 11% (n = 9/84)male.

In response to research question 1, “To what extent is
knowledge gained and maintained in managing a septic
shock patient?”, no statistically significant difference in
mean scores was found between the fall (mean [SD], 5.85
[1.11])andspring (mean[SD],5.59[1.44]) semesters.Asig-
nificant difference was found between the pretest scores
(mean [SD], 5.24 [1.41]) and first posttest scores (mean
[SD], 6.15 [1.10]). This change reflects the educational in-
tervention. The difference between the pretest and second
posttest scores (mean [SD], 5.83 [1.10]) reflects knowledge
retention over time.

It is important to note that the spring semester cohort
was not givena secondposttest because of the students' un-
availability during the summer semester. Another essential
point is that, in both the fall and spring cohorts, not all stu-
dents were able to attend the lecture regarding septic shock
before participating in the simulation because of practical
considerations.As shown in theTable, the simulationorder
effect denotes the order inwhich a student received the sim-
ulation, either before lecture or post lecture. Simulation or-
der effect was not found to be statistically significant.

In response to research question 2, “Is there a relation-
ship between knowledge of septic shock and TTT?”, the
strongest correlation of students' knowledge and TTTwas
www.nurseeducatoronline.com
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observedwas in the fall cohort (r=0.31) comparedwith the
spring cohort (r = −0.08). Although not statistically signifi-
cant, likely due to the small sample size of the cohorts (fall,
29/84), this value has an intuitive interpretation.As knowl-
edge scores increased, so too did the likelihood of the stu-
dents' successful notification of the rapid response team or
physician of septic shock within 5 minutes of decline. The
overall TTT completion percentage indicated that most
(64/84, 76%) of the groups of students responded within
5minutes.

Discussion
The first questionwas related to the knowledge gained and
retained 3months after a septic shock educational event as
measured by pre- and post-SSQ scores. No significant dif-
ferenceswere found among groups regardless of the semes-
ter enrolled or the order of their lecture versus laboratory/
simulation experience. Perhaps future course offerings could
use a prerecorded lecture, so all students had the same in-
formation before the simulation. There were significant
results, as evidenced by the time point effect (Table), be-
tween their initial SSQ, the first posttest, and the 3-month
postsimulation mark. This finding suggests a combination
of simulation and faculty-led debrief was meaningful and
resulted in improved knowledge and retention over time.
The introduction and practice of sepsis protocols that de-
lineate nursing actions, which novice nurses may not be
aware of, improved knowledge. This improved knowl-
edge is the first step in developing SA.29

Although retention of knowledge over 3 months is es-
sential, a test of cognitive ability through an examination
does not provide evidence that a new nurse can recognize
events inapatientcareenvironment.Previousstudiesfound
nursing students were inadequately prepared to manage a
deteriorating patient in a clinical setting.6,7,17,20 However,
exposure topatientdeteriorationsimulations increasedstu-
dents'knowledgeandability to identifychanges inpatients'
condition.6,17-19 This study supports the use of simulation
as ameans to impart knowledge over time.

Research question 2 sought to establish a relationship
between knowledge of septic shock and TTT of a patient
in septic shock. Although there was no significant correla-
tionfound, thestudyfindingssuggestapositiverelationship
between participants' knowledge and the ability to recog-
nize and respond to a patient in septic shock. These results
are similar to other studies that found a nonsignificant cor-
relation between knowledge and skill performance.6,8,17

However, most (64/84, 76%) of the groups responded
within5minutesoftheinitialstagesofpatientdeterioration,
indicating their recognition of the patient's decline.

The connection between perception, understanding,
and prediction, critical components of SA, is supported by
the results. Participants who understood septic shock were
able torecognize (perceive) the signsandsymptoms,predict
the urgencyof the situation, and intervene promptly. In ad-
dition, the study results support the CR conceptual model.
Participantswhowere knowledgeable of septic shockwere
Nurse Educator • Vol. 46 • No. 2.
able to collect assessment information during the simulation
and appropriately respond within an adequate timeframe.
This study highlights the need for nursing education to de-
velop time-based goals in simulation training to improve
the care of deteriorating patients.22,25

Limitations
The researchers identified several limitations of the study.
First, a small sample size makes the generalization of find-
ings difficult. Repeating the study across multiple schools
of nursing would provide a greater representation of the
population. Second, a small sample size alsomakes statisti-
cal significancechallengingtoachieve.Third,only1simula-
tion experiencewas available to participants. Providing an
additional simulation experience concurrent with the re-
peated knowledge assessment would reveal whether SA
andCRskills remained constant over time. Fourth, the reli-
ability of the SSQ demonstrated a relative low value of α.
This may be because 2 of the original 12 items of the SSQ
were omitted after content validitywas established by con-
tent experts.As a result, itwasnot feasible to assess reliabil-
ity at the individual construct level and insteadwasassessed
at the instrument level. Future studies should seek to estab-
lish construct validity of the SSQ.
Conclusion
The findings support providing educational opportunities
that incorporate conventional means of disseminating
knowledge (traditional class) and occasions to practice as-
sessment, interpretation, and action related to septic shock
under faculty supervision (laboratory and simulation expe-
riences). Such learning activities can yield positive results in
advancing both SA andCR.

Nurses must be better prepared to handle this life-
threatening emergency to lower sepsismortality rates. Im-
proved SA and CR are skills that can result in early recog-
nition and improved outcomes. However, these skills are
complex. The skills require addressing teaching and learn-
ing from multiple dimensions. Innovative teaching and
learning strategies that focus on improving SA and CR
could better prepare the frontline nurseswhose recognition
and early action could save lives.
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